Quality and competency-based training of the next generation of emergency medicine physicians involves not just the proper interpretation of learning theory, but its adequate application in practice. Learning theories are not just academic concepts; they are essential for the development of sound principles and a framework of result-oriented learning. Furthermore, they provide the foundation of proficient teaching methods in the communication of significant learning information to meet the needs of both the trainee and the curriculum.
concepts associated with learning. The learner employs cognitive tools including insight, information processing, perception, and memory in facilitating learning. 3 Ultrasound skills consist of motor skills, hand-eye coordination, and visual-cognitive skills useful in image search and interpretation. Fitts and Posner 4 proposed a motor skills development model comprising cognitive, associative, and autonomous stages. The cognitive stage involves the conscious planning of hand-eye movement and coordination; with continued and consistent practice, the learner progresses into the associative stage with better, faster, and well-grounded movements. After further practice, the autonomous stage is achieved with consistent, efficient, and faster movements and negligible cognitive input. 4, 5 Visual-cognitive skills are essential for an emergency medicine trainee to translate two-dimensional images into three-dimensional representations based on the anatomy of the organs in question. Visual and cognitive skills are indispensable in the search and interpretation of images. 6 A visual search is made up of two components: prior global impression and focal search. 7 The search is characterized by the key features of shape, color, and symmetry of relevant features being compared with previous experiences and evaluated. 8 Longer viewing times are exhibited by a novice. 9 It is taught that organized past experiences in a physician's cognitive schema can lead to increasing levels of expertise in imaging and interpretation. 10, 11 Larger chunks of information are aggregated into an elaborate memory
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Training: From Theory to Practice structure by experienced physicians over time. 10 This use of chunk information allows experienced physicians to arrive at pattern-recognition diagnoses by relying on little pieces of information.
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Memory and the handling of information are recognized as the pillars of cognitivism. Working memory is useful in effective ultrasonography, but it can be overwhelming. It has a limited capacity and can hold only five to nine chunks of information. 12 This is supported by cognitive load theory (CLT), which is a significant aspect of cognitivism and is very relevant in the acquisition of ultrasound skills. CLT is composed of three groups influencing working memory: intrinsic load (associated with performing tasks), extraneous load (associated with non-essential parts of a task), and germane load (associated with benefits to the act of learning). 13, 14 Working memory load is based majorly on the intrinsic load, but when this does not produce the necessary learning, it is the extraneous load which arises from nonessential instruction that cannot contribute to improving the specific knowledge or task performance. 15 As the learning of ultrasound skills progresses, expertise increases and the intrinsic load is reduced.
Learning a psychomotor skill like ultrasound technology involves five components: attention, perception, concept formation, memory, and learning. 16 The interplay of these components is caused by visual, auditory, haptic, and other stimuli. The process of attention to perception and conceptualization allows information to be stored in the long-term memory, which is subject to significant recall and execution of task again, if required. 16 Furthermore, with extensive training, hand-eye coordination will lead to a decrease in the cognitive load of the technical aspects of ultrasound skills.
From Theory to Practice: Applying the Principle
Ultrasonography has become a significant part of emergency medicine, and it is an important skill which can positively affect patient outcome. Current training in emergency ultrasonography involves the apprentice model, in which the learner observes the senior emergency physician (consultant or registrar) and receives supervision and guidance during the procedure. Further learning and practice including social interaction leading to community of practice as proficient and independent learners. 17 Frequent interaction with senior clinicians is common place in workplacebased learning; however, research has shown that frequent supervision in the workplace is perceived by trainees as a threat to their credibility and should be avoided. 18 The Clinical Apprenticeship teaching model is a current method of ultrasonography training in EDs, with which a learner or junior trainee observes the senior emergency medicine clinicians and receives ongoing supervision during the training period, including personal self-directed workplace learning and practice, termed the concept of legitimate peripheral participation. 19 Point-of-care ultrasonography in emergency medicine includes echocardiography during cardiac arrest, evaluation of deep vein thrombosis (DVT), thrombosis, and abdominal and trauma ultrasonography. Learning this skill is greatly influenced by cognitive theory. Ultrasound training is time-and resource-dependent, requiring multiple years of training before supervision is no longer needed. According to Ericsson et al, 20 the combination of repeated practice or deliberate practice and expert supervision is attained through a deliberate effort to improve. An extended training period can lead to prolonged retention of knowledge producing better outcomes.
This principle can also be applied in simulation-based ultrasound training. The use of virtual reality simulators has become a fundamental component of technical skill training and development. The effectiveness of simulation-based medical education has been demonstrated in several reviews and has been found to produce a better learning outcome.
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Conclusions
Cognitivism is a learning theory that is applicable to the development of ultrasound skills in emergency medicine training attained by applying its key principles in teaching and learning. The implementation of the CLT strategy helps to manage the intrinsic load, reduce the extraneous load, and optimize the germane load in ultrasound skills. This approach in teaching and learning ultrasound skills using five cognitive model will have positive implications for the promotion of learning this skill.
